Influence of dexamethasone on neurotoxicity caused by oxygen and glucose deprivation in vitro.
There is conflicting evidence regarding the impact of glucocorticoid exposure on hypoxic ischemic brain injury. We examined the effects of timing, duration, and concentration of dexamethasone on neuronal injury following in vitro oxygen glucose deprivation (OGD). Dissociated embryonic rat basal forebrain cells were cultured and either preincubated with dexamethasone for 72 h or continuously exposed prior to, during, and after OGD. Injury was assessed by morphology rating and cholineacetyltransferase (ChAT) activity at Day 13 in vitro, 2 days after OGD. Preincubation with nanomolar concentrations of dexamethasone resulted in a dose-dependent exaggeration of injury. Combined glutamate receptor antagonist application negated this deleterious effect, suggesting that dexamethasone may increase glutamate release, decrease uptake, or upregulate glutamate receptor expression. Continuous application of a narrow concentration range of dexamethasone (100 nM and 1 microM) prior to, during, and after insult protected neurons. Dose, timing, and duration of glucocorticoid administration may each be critical variables influencing outcome of hypoxic ischemic brain insult.